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(54) IMAGE FORMING DEVICE

(67)  Provided is an image forming apparatus which
reliably detects a width of a roll sheet received therein, Fig.1
and stores the width of the roll sheet thus detected. The
image forming apparatus includes: rotatable members
for rotatably retaining flanges mounted to both ends of
the roll sheet; a roller for rotatably retaining the flanges
together with the rotatable members; stages having the
rotatable members and racks mounted thereto; a pinion
engaging with the racks of the respective stages; a po-
tentiometer which is variable in resistance value in asso-
ciation with rotation of the pinion; an A/D converter which
outputs a value based on the resistance value; calcula-
tion means for calculating the width of the roll sheet based
onthe value output fromthe A/D converter; and amemory
for storing the calculated width of the roll sheet. The im-
age forming apparatus forms an image on a roll sheet
selected from among roll sheets having various widths,
which are received to be selectable in the image forming
apparatus.
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Description
Technical Field

[0001] The presentinvention relates to animage form-
ing apparatus, and more particularly, to an image forming
apparatus including a mechanism for detecting a width
of a roll sheet which is received in the image forming
apparatus.

Background Art

[0002] Thereis known animage forming apparatus for
forming an image on a roll sheet selected from among
roll sheets having various widths, which are received to
be selectable in the image forming apparatus. In such an
image forming apparatus, the width of the roll sheet to
be used needs to be registered in advance in the image
forming apparatus. A user of the image forming appara-
tus confirms the width of the roll sheet, and registers the
confirmed width in the image forming apparatus. For ex-
ample, when a roll sheet having a different width from
that of the previously used roll sheet is received in the
image forming apparatus, if the user forgets to register
the width of the new roll sheet, there arises a problem in
that an image is not output to the sheet of a desired size.
Thus, there is a problem of printing trouble caused by
forgetting the registration of the width of the roll sheet.
[0003] For example, as an image forming apparatus
of Patent Literature 1, which includes a manual sheet
feeding unit, there is disclosed a copying apparatus
which automatically detects the sheet width by detecting
a value of a voltage applied to a variable resistor in as-
sociation with movement of restriction plates for guiding
both side portions of the sheet, and calculating the sheet
width based on the voltage value.

Citation List
Patent Literature

[0004] [PTL 1] US 5,689,759

Summary of Invention
Technical Problems

[0005] In the above-mentioned conventional technol-
ogy, therestriction plates are aligned at positions for guid-
ing both side portions of separate sheets placed on the
manual sheetfeeding unit. Then, the voltage value output
in accordance with the positions of the restriction plates
is read. However, the conventional technology is the in-
vention for the case where separate sheets are placed
on the manual sheet feeding unit, and cannot therefore
be used for the roll sheet.

[0006] The restriction plates are necessary because
the bundle of separate sheets may otherwise collapse,
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but in the case of the roll sheet, the sheet is rolled in
advance into aroll shape and does not therefore collapse,
and hence the restriction plates are not necessary. The
restriction plates may be provided so as to guide a part
of the sheet which is drawn from the roll, but such restric-
tion plates are arranged in a sheet conveyance path,
which leads to problems of, for example, increase in size
of the apparatus and increase in conveyance load due
to contact between the sheet and the restriction plates.
Further, in the case of using the roll sheet, the roll needs
to be rotated for drawing the sheet which is rolled into a
roll shape to feed the sheet to an image forming unit and
for rolling an unused part of the sheet again. Therefore,
means for rotating the roll sheet is necessary, and when
the sheet restriction plates are arranged on both sides
of the roll sheet as in the conventional technology, the
sheet restriction plates interrupt the operation of the
means for rotating the roll sheet. Alternatively, the sheet
restriction plates cannot restrict the roll sheet, which may
result in inaccurate measurement. Further, the length of
the roll sheet which is rolled into a roll shape varies. That
is, the diameter of the roll varies, and hence, in the con-
ventional technology, the restriction plates cannot accu-
rately restrict the roll sheet depending on the positions
of the restriction plates for the roll sheet. Such problems
are inherent in the conventional technology.

[0007] The present invention has been made to solve
the above-mentioned problems, and itis therefore an ob-
ject thereof to reliably detect a width of a roll sheet and
register the width of the roll sheet in an image forming
apparatus.

Solution to Problems

[0008] The present invention provides the following
configuration as a measure to achieve the above-men-
tioned object.

[0009] According to the presentinvention, there is pro-
vided an image forming apparatus, which receives a roll
sheet and feeds the roll sheet to the image forming ap-
paratus by conveyance means to record an image on the
roll sheet, the image forming apparatus including: a pair
of placement stages on which the roll sheet is to be
placed; racks provided to the pair of placement stages,
respectively; a pinion which is arranged between the
racks, and operates in association with movement of the
racks; a potentiometer which operates in association with
rotation of the pinion; voltage detecting means for detect-
ing a voltage value in accordance with a resistance value
of the potentiometer; a roller which is held in contact with
flanges fixed to both ends of the roll sheet, and rotates
in association with rotation of the flanges; roller driving
means for driving the roller; rotatable members arranged
on the pair of placement stages, respectively, the rotat-
able members rotating in association with the rotation of
the flanges and retaining the flanges together with the
roller; and calculation means for calculating a width of
the roll sheet based on the resistance value of the po-
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tentiometer which varies in accordance with a distance
between the pair of placement stages which moves in
association with each other by the racks and the pinion.

Advantageous Effects of Invention

[0010] Accordingtothe presentinvention, itis possible
to reliably detect the width of the roll sheet and register
the detected width of the roll sheet in the image forming
apparatus.

Brief Description of Drawings
[0011]

[FIG. 1] A schematic view illustrating a configuration
of a roll sheet width detecting device.

[FIG. 2] A schematic side view illustrating the con-
figuration of the roll sheet width detecting device.
[FIG. 3] A schematic view illustrating a configuration
of a roll sheet presence/absence detecting unit.
[FIG. 4] A schematic block diagramiillustrating a con-
figuration of an image forming apparatus.

[FIG. 5] A schemaitic view illustrating the configura-
tion of the image forming apparatus.

[FIG. 6] A schematic view illustrating another config-
uration of the image forming apparatus.

[FIG. 7] An explanatory view illustrating a unit for
reducing resistance at the time of conveying a roll
sheet.

Description of Embodiments

[0012] Embodiments of the present invention are de-
scribed below. In the embodiments of the presentinven-
tion, animage forming apparatus is taken as an example.
[0013] FIG. 5is a schematic view illustrating a config-
uration of the image forming apparatus. An overview of
a configuration of an image forming apparatus 36 is de-
scribed. The image forming apparatus 36 includes an
image forming unit 31 and a roll receiving unit 32. A roll
sheet 33 is fed to the image forming unit 31 from one of
a plurality of rolls 1 which are received in the roll receiving
unit 32 and have different widths. The roll 1 is obtained
by rolling a recording medium into a roll shape. Examples
of the recording medium include a paper sheet and a thin
flat plastic sheet. In this case, the roll 1 is obtained by
rolling the roll sheet 33. The roll sheet 33 is guided to
image forming means 29 of the image forming unit 31 by
a plurality of conveyance rollers 34, and an image is re-
corded on the roll sheet 33 by the image forming means
29. The roll sheet 33 is delivered from the image forming
means 29 by delivery rollers 35, and is discharged out-
side the image forming unit 31. The image forming means
29 selects a roll sheet 33 to be used in accordance with
the size of the image.

[0014] FIG. 1 is a schematic view illustrating a config-
uration of a roll sheet width detecting device.
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[0015] Flanges 2 are mounted to both ends of the roll
1. The roll 1 has various widths. However, the flanges 2
can be mounted to recording media having various
widths. Two rolls 1 are received in the roll receiving unit
32. When the roll receiving unit 32 is upsized, the number
of receivable rolls 1 is increased. Each roll 1 is placed on
placement stages 3. The space of the roll receiving unit
32 is partitioned by a tray 9 into two upper and lower
sections. The roll 1 is arranged in the upper section with
respect to the tray 9. Racks 4 and a pinion 5 are arranged
in the lower section partitioned by the tray 9. Two place-
ment stages 3 are provided in pairs, and the racks 4 are
respectively provided toward the opposing placement
stages 3. The respective racks 4 are connected to the
pinion 5. The tray 9 is provided with opening portions 7.
The placement stages 3 are arranged over the upper and
lower sides of the tray 9 through the respective opening
portions 7 of the tray 9.

[0016] The flanges 2 abut against a drive roller 10. The
drive roller 10 rotates in both directions by a drive motor
11. Through the rotation of the drive roller 10, the flanges
2 rotate as well. A rotary encoder 12 is provided at an
end portion of the drive roller 10. When an output pulse
from the encoder 12 is counted and calculated, a rotation
direction, a rotation amount, and a rotation speed of the
drive roller 10 are acquired.

[0017] The placement stages 3 move along a longitu-
dinal direction of the roll 1. The opposing placement stag-
es 3 move in association with each other by the racks 4
and the pinion 5. The placement stages 3 are moved in
accordance with the width of the roll 1, and the flanges
2 mounted to both ends of the roll 1 are placed on the
respective placement stages 3.

[0018] Positioning holes 6 are through holes provided
in the tray 9 corresponding to the rolls 1 of the standard
sizes. The positioning holes 6 can fix stop positions of
the placement stages 3 corresponding to the rolls 1 of
the standard sizes. The positioning holes 6 are long holes
each having an elongated shape along the longitudinal
direction of the roll 1. One of the placement stages 3
which move in pairs is provided with a lever for detecting
presence and absence of the flanges 2. This lever is de-
scribed later. A switch driving rod 8 is a shaftwhich rotates
in association with the lever. The switch driving rod 8
passes through the placement stage 3, and is arranged
in parallel to the movement direction of the placement
stage 3. Therefore, the placement stage 3 slides along
the switch driving rod 8, thereby achieving steady move-
ment.

[0019] FIG. 2 is a schematic side view illustrating the
configuration of the roll sheet width detecting device.
[0020] Rotatable members 13 are rotatably provided
on the respective placement stages 3. The flanges 2 are
placed on the drive roller 10 and the respective rotatable
members 13. When the recording medium is drawn from
the roll 1, the flanges 2 rotate in association with this
operation. The drive roller 10 and the rotatable members
13 rotate in association with the rotation of the flanges 2.
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[0021] The placement stages 3 are respectively pro-
vided with pins 14 which are biased downward. When
the placement stages 3 are moved, the pins 14 slide on
the tray 9. At the positions of the positioning holes 6, the
pins 14 are fitted into the respective positioning holes 6
due to the biasing. A retainer 15 is a plate for rotatably
retaining the switch driving rod 8. The placement stages
3 are not movable to the inner side with respect to the
retainer.

[0022] FIG. 3 is a schematic view illustrating a config-
uration of a roll sheet presence/absence detecting unit.
[0023] Alever 16 is arranged to be rotatable about the
switch drivingrod 8. Further, the lever 16 is biased toward
the flange 2.

[0024] When the flange 2 is located on the lever 19,
the lever 16 is pressed by the flange 2 and the switch
driving rod 8 rotates in association with this operation.
Means for detecting rotation is provided at an end portion
of the switch driving rod 8. The means for detecting ro-
tation is described later.

[0025] When the flange 2 is not located on the lever
19, the lever 16 moves in the biasing direction and the
switch driving rod 8 rotates in association with this oper-
ation. The means for detecting rotation is provided at the
end portion of the switch driving rod 8, and detects the
state of the lever 16. The means for detecting rotation is
described later.

[0026] FIG. 4 is a schematic block diagram illustrating
the configuration of the image forming apparatus.
[0027] Control means 17 controls the entire image
forming apparatus. For example, the control means 17
is a CPU. A ROM 18 is storage means for storing data
and an operation program of the control means 17. A
RAM 19 is a memory for data reading and writing to be
performed in accordance with the operation of the control
means 17.

[0028] A potentiometer 22 is connected to the pinion
5, and the potentiometer 22 rotates in association with
the rotation of the pinion 5. The potentiometer 22 is var-
iable in value of a built-in resistor along with its rotation.
A resistor is connected in series to the resistor of the
pinion potentiometer 22. A constant voltage is applied to
the connected resistors. Voltage detecting means 21 de-
tects a voltage applied to both ends of the resistor of the
potentiometer 22. An A/D converter 20 performs A/D con-
version for an outputvalue ofthe voltage detecting means
21. Voltage value data obtained through the conversion
by the A/D converter 20 is output to the control means
17. Voltage value data corresponding to the positions of
the placement stages 3 is prestored in the ROM 18, and
based on the voltage value data, the positions of the
placement stages 3 can be acquired.

[0029] A first roll detecting switch 23 is a switch for
detecting presence and absence of one of the two rolls
1 received in the roll receiving unit 32. The first roll de-
tecting switch 23 is connected to the switch driving rod
8 which rotates in association with the lever 16 of the
placement stage 3, and the switch is turned ON and OFF
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in accordance with the state of the lever 16. The first roll
detecting switch 23 is connected to the control means
17, and the control means 17 acquires the ON/OFF state
of the switch in association with the presence and ab-
sence of the roll 1.

[0030] A second roll detecting switch 24 is a switch for
detecting presence and absence of another of the two
rolls 1 received in the roll receiving unit 32. The second
roll detecting switch 24 is connected to the switch driving
rod 8 which rotates in association with the lever 16 of the
placement stage 3, and the switch is turned ON and OFF
in accordance with the state of the lever 16. The second
roll detecting switch 24 is connected to the control means
17, and the control means 17 acquires the ON/OFF state
of the switch in association with the presence and ab-
sence of the roll 1.

[0031] First motor driving means 25 is connected to
the drive motor 11 for driving the drive roller 10 which
rotates one of the two rolls 1 received in the roll receiving
unit 32. The first motor driving means 25 is controlled by
the control means 17 to drive and control this drive motor
11.

[0032] Second motor driving means 27 is connected
to the drive motor 11 for driving the drive roller 10 which
rotates another of the two rolls 1 received in the roll re-
ceiving unit 32. The second motor driving means 27 is
controlled by the control means 17 to drive and control
this drive motor 11.

[0033] Firstencoder detecting means 26 detects a sig-
nal from the encoder 12 connected to the drive roller 10
which rotates one of the two rolls 1 received in the roll
receiving unit 32. The first encoder detecting means 26
is connected to the control means 17 to output a signal
to the control means 17. Based on this signal, the control
means 17 calculates and acquires the rotation direction,
the rotation speed, and the rotation amount of the drive
roller 10.

[0034] Second encoder detecting means 28 detects a
signal from the encoder 12 connected to the drive roller
10 which rotates another of the two rolls 1 received in
the roll receiving unit 32. The second encoder detecting
means 28 is connected to the control means 17 to output
a signal to the control means 17. Based on this signal,
the controlmeans 17 calculates and acquires the rotation
direction, the rotation speed, and the rotation amount of
the drive roller 10.

[0035] The image forming means 29 forms an image
on the recording medium. For example, the image form-
ing means 29 is laser or LED electrophotographic image
forming means.

[0036] Sheet conveyance means 30 feeds and deliv-
ers the roll sheet 33 to the image forming means 29 from
the roll 1 received in the roll receiving unit 32.

[0037] The operation of the image forming apparatus
36 is described.
[0038] The roll receiving unit 32 is capable of receiving

two rolls 1. In accordance with the sheet receiving posi-
tions, data on the widths of the received rolls 1 is stored
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in the RAM 19. In accordance with the widths of the rolls
1, the positions of the placement stages 3 are shifted.
The flanges 2 are mounted to both ends of each roll 1,
and hence the placement stages 3 are moved to the po-
sitions at which the flanges 2 are placed on the respective
rotatable members 13. The flanges 2 mounted to the roll
1 are placed on the respective rotatable members 13 and
the drive roller 10. The roll 1 becomes rotatable by the
rotatable members 13 and the drive roller 10.

[0039] The racks 4 rotate the pinion 5 in accordance
with the positions of the respective placement stages 3.
The resistance value of the potentiometer 22 varies in
association with the rotation of the pinion 5. The control
means 17 acquires the voltage value of the voltage de-
tecting means 21 in accordance with the positions of the
placement stages 3, and acquires positional information
of the placement stages 3 in accordance with the voltage
value. Based on the positional information of the place-
ment stages 3, the control means 17 acquires a value of
the width of the roll 1, and stores the value of the width
of the roll 1 in the RAM 19 corresponding to the receiving
position of the roll 1. For another roll 1, the control means
17 can similarly store a value of the width of the roll 1 in
the RAM 19 corresponding to the receiving position of
the roll 1.

[0040] The widths of the rolls 1 received in the roll re-
ceiving unit 32 are acquired, and hence the rolls 1 having
different sizes can be selected for use in accordance with
the size of the image.

[0041] It is preferred that the detection of the width of
the roll 1 be executed when the detection result from the
first roll detecting switch 23 or the second roll detecting
switch 24 is monitored and the state has changed from
a state in which the flanges 2 are not placed to a state in
which the flanges 2 are placed. Further, the width of the
roll 1 may be detected in response to a request from the
outside.

[0042] The rotatable members 13 are arranged on the
placement stages 3, and the flanges 2 are placed to be
rotatable by the respective rotatable members 13 and
the drive roller 10. Accordingly, there is no need to pro-
vide any redundant component in the conveyance path
of the recording medium, which can lead to a compact
configuration.

[0043] Further, in the case of using the rolls 1 of the
standard sizes, the positioning holes 6 serve as refer-
ences therefor so that the placement stages 3 can easily
be moved to the intended positions. Further, the posi-
tioning holes 6 each have an oblong shape, and hence,
even when a positional error has occurred at the time of
the movement of the placement stages 3 which operate
in association with each other, the pins 14 are fitted into
the respective positioning holes 6.

[0044] Through the detection of the rotation speed of
the drive roller 10, the remaining length of the sheet of
the roll 1 can be estimated. Thatis, the speed of drawing
the roll sheet 33 from the roll 1 is constant, and hence,
when the remaining length of the sheet of the roll 1 is
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large, the rotation speed of the drive roller 10 is low, and
when the remaining length of the roll 1 is large, the rota-
tion speed of the drive roller 10 is high. A correspondence
between the rotation speed and the remaining length of
the roll 1 is prestored in the ROM 18 as setting data, and
the control means 17 compares the setting data with a
rotation speed in a given case and performs calculation
of estimating the remaining length. Further, when there
is no remaining length of the roll 1, the drive roller 10
does not rotate, and hence a zero state of the remaining
length can be detected.

[0045] FIG. 6 is a schematic view illustrating another
configuration of the image forming apparatus. When the
recording medium which is being conveyed is attracted
onto the conveyance path due to static electricity or the
like, the recording medium may meander and cause a
jam, and this causes vibration in the flanges 2 and the
placement stages 3, which may result in erroneous de-
tection in the potentiometer 22. It is preferred to prevent
such abnormal conveyance. Therefore, guide units 37
and 38 are arranged in the conveyance path between
the conveyance rollers 34 so that the recording medium
moves smoothly. The guide units 37 and 38 have a flat
shape or a curved shape conforming to the shape of the
conveyance path.

[0046] FIG.7 isan explanatory view illustrating a guide
unit for smoothing the conveyance of the roll sheet. Pro-
jecting portions 40 are formed on a plate 39 to be ar-
ranged along the conveyance direction of the recording
medium. A plurality of projecting portions 40 equal in
height are formed in parallel to one another. When the
guide unit is made of plastics, the plate 39 and the pro-
jecting portions 40 may be molded integrally to each oth-
er. When the guide unit is made of a metal, the projecting
portions 40 may be formed by pressing the plate 39. Fur-
ther, the projecting portions 40 may be provided by bond-
ing stick-like plastics to the plate 39. The top portions of
the projecting portions 40 are brought into contact with
the recording medium, and the recording medium can
smoothly move along the longitudinal direction of the pro-
jecting portions 40 with the reduced resistance at the time
of conveyance.

[0047] The guide units 37 and 38 are arranged so that
the projecting portions 40 are located in parallel to one
another in the conveyance direction of the recording me-
dium. A plurality of plates 39 are arranged along the con-
veyance path in the conveyance direction, and a plurality
of plates 39 may also be arranged in a direction orthog-
onal to the conveyance direction. A plurality of small
plates 39 are arranged and used at positions at which
the recording medium does not move smoothly.

[0048] As described above, the guide units 37 and 38
are provided, and hence the recording medium moves
smoothly so that the meandering and the jam can be
prevented. Therefore, the flanges 2 and the placement
stages 3 do not vibrate and erroneous operation can thus
be prevented.

[0049] As described above, the width of the roll sheet
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can be acquired by measuring the distance between the
flanges 2 arranged at both ends of the roll 1. Further, the
flanges 2 are free from the vibration and the meandering,
and hence accurate measurement can be performed.
However, when the flanges 2 are not firmly inserted to a
sheet core in a perpendicular direction, the flanges 2 are
not perpendicularly placed on the placement stages 3,
which may cause conveyance failure of the roll sheet. As
another embodiment for such a case, the placement
stages 3 on which the flanges 2 are placed are not ar-
ranged only directly under the flanges 2, but are each
structured to support an outer peripheral portion of the
flange 2. With this structure, the flanges 2 can be main-
tained in parallel to the vertical direction. For example,
the placement stages 3 are each structured to support
two points on the outer peripheral portion of the flange 2
at the height of the center axis so that the flange 2 does
not move in the axial direction.

Industrial Applicability
[0050] The presentinvention is applicable to an appa-
ratus which receives media each rolled into a roll shape,

and draws the media to record an image thereon.

Reference Signs List

[0051]
1 roll
2 flange
3 placement stage
4 rack
5 pinion
6 positioning hole
7 opening portion
8 switch driving rod
9 tray
10 drive roller
11 drive motor
12 encoder
13 rotatable member
14 pin
15 retainer
16 lever
31 image forming unit
32 roll receiving unit
33 roll sheet
34 conveyance roller
35 delivery roller
36 image forming apparatus
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Claims

1. An image forming apparatus, which receives a roll
sheet and feeds the roll sheet to the image forming
apparatus by conveyance means torecord animage
on the roll sheet, the image forming apparatus com-
prising:

a pair of placement stages on which the roll
sheet is to be placed;

racks provided to the pair of placement stages,
respectively;

a pinion which is arranged between the racks,
and operates in association with movement of
the racks;

a potentiometer which operates in association
with rotation of the pinion;

voltage detecting means for detecting a voltage
value in accordance with a resistance value of
the potentiometer;

aroller which is held in contact with flanges fixed
to both ends of the roll sheet, and rotates in as-
sociation with rotation of the flanges;

roller driving means for driving the roller;
rotatable members arranged on the pair of
placement stages, respectively, the rotatable
members rotating in association with the rotation
of the flanges and retaining the flanges together
with the roller; and

calculation means for calculating a width of the
roll sheet based on the resistance value of the
potentiometer which varies in accordance with
adistance between the pair of placement stages
which moves in association with each other by
the racks and the pinion.

2. An image forming apparatus according to claim 1,
wherein a rotation axis of the potentiometer is fixed
to a rotation axis of the pinion.

3. An image forming apparatus according to claim 1,
further comprising:

alever which is arranged between the roller and
the rotatable member of at least one of the pair
of placement stages, and moves in accordance
with presence and absence of the flanges;

a shaft which rotates in association with the le-
ver, and passes through the at least one of the
pair of placement stages;

a switch arranged at an end portion of the shaft;
and

roll sheet detecting means for detecting the
presence and absence of the flanges in accord-
ance with an output from the switch.

4. An image forming apparatus according to claim 3,
wherein the at least one of the pair of placement
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stages moves in contact with the shaft.

5. An image forming apparatus according to claim 1,
further comprising:

an encoder arranged at one end portion of the
roller; and

roller rotation detecting means for detecting a
number of rotations, a rotation speed, and a ro-
tation amount of the roller in accordance withan 70
output from the encoder.

6. Animage forming apparatus according to claim 1,
wherein the pair of placement stages comprises a
plurality of pairs of placement stages, and 15
wherein the image forming apparatus further com-
prises storage means for storing the width of the roll
sheet, which is calculated by the calculation means,
in accordance with positions of each of the plurality
of pairs of placement stages on which the roll sheet 20
is to be received.

7. An image forming apparatus according to any one
of claims 1 to 6, further comprising a guide unit ar-
ranged along a conveyance path of the roll sheet, 25
the guide unit comprising a plurality of projecting por-
tions arranged in parallel to each other in a convey-
ance direction of the roll sheet, the plurality of pro-
jecting portions having top portions broughtinto con-
tact with a surface of the roll sheet, 30
wherein the guide unit comprises a plurality of guide
units arranged at least in the conveyance direction
of the conveyance path.
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